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(§)  Nabilone  granulation  and  process  for  preparing  same. 

A  process  is  described  .for  the  preparation  of  a  formu- 
lation  comprising  nabilone  for  oral  administration  to  mam- 
mals  which  comprise  dissolving  nabilone  and  polyvinyl- 
pyrrolidone  or  polyethylene  glycol  in  anhydrous  ethanol 
and  using  the  thus-formed  viscous  solution  to  granulate  a 
pharmaceutically-acceptable  ethanol-insoluble  excipient 
by  thoroughly  mixing  the  solution  with  the  excipient,  and 
then  drying  the  thus-formed  granulation. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   f o r m u l a t i n g  

a  p h a r m a c e u t i c a l   i n g r e d i e n t   and  to  t h e   p r o d u c t s   of  t he   p r o c e s s .  

N a b i l o n e [ t r a n s - d l - l - h y d r o x y - 3 - ( l ' , l ' -  

d i m e t h y l h e p t y l ) - 6 , 6 - d i m e t h y l - 6 a , 7 , 8 , 9 , 1 0 , 1 0 a -  

h e x a h y d r o b e n z o [ b , d ] p y r a n - 9 - o n e ]   i s   e n c o m p a s s e d  

w i t h i n   a  g r o u p   of   u s e f u l   i n t e r m e d i a t e s   p r e p a r e d   b y  

F a r e n h o l t z ,   e t   a l . ,   J .   Am.  Chem.  S o c . ,   88,   2 0 7 9  

( 1 9 6 6 ) ,   89,   5934  ( 1 9 6 7 )  f o r   t h e   p r e p a r a t i o n   of  L 9 -  

THC  ( t e t r a h y d r o c a n n i b i n o l )   and  i t s   a l k y l a t e d  

c o n g e n e r s   h a v i n g   a l k y l   g r o u p s   of  f r o m   1  to   10  c a r b o n  

a t o m s   a t   C - 3 .   (Δ9-THC  i s   t r a n s - d l - l - h y d r o x y - 3 - n -  

p e n t y l - 6 , 6 , 9 - t r i m e t h y l - 6 a , 7 , 8 , 1 0 a - t e t r a h y d r o b e n z o -  

[ b , d ] p y r a n ) .   A r c h e r ,   U . S .   P a t e n t s   No.  3 , 9 2 8 , 5 9 8 ,  

3 , 9 5 3 , 6 0 3 ,   3 , 9 4 4 6 , 6 7 3 ,   and   3 , 9 8 7 , 1 8 8   d i s c l o s e d  

t h a t   n a b i l o n e ,   i n   a d d i t i o n   to   b e i n g   a  " u s e f u l   i n -  

t e r m e d i a r y " ,   had   a c t i v i t y   as  an  a n t i - d e p r e s s a n t ,  

a n t i - a n x i e t y ,   a n a l g e s i c   a n d / o r   s e d a t i v e   d r u g ,   a n d  

A r c h e r   and  L e m b e r g e r   f u r t h e r   e x t e n d e d   i t s   u s e f u l  

a c t i o n s   to   t h a t   of   a n t i - e m e t i c   and  f o r   t h e   t r e a t m e n t  

of   g l a u c o m a ,   U . S .   P a t e n t s   No.  4 , 0 8 7 , 5 4 5   and  4 , 0 8 7 , 5 4 7 .  

N a b i l o n e   i s   n o t   w e l l   a b s o r b e d   f r o m   t h e   i n t e s t i n e  

u p o n   o r a l   a d m i n i s t r a t i o n .   T h a k k e r ,   e t   a l . ,   J .  

P h a r m .   P h a r m a c . ,   29,   783  ( 1 9 7 7 )   d e s c r i b e   some  u s e f u l  

f o r m u l a t i o n s   f o r   n a b i l o n e   i n c l u d i n g   a  d i s p e r s i o n   i n  

p o l y v i n y l p y r r o l i d i n o n e .   T h a k k e r ,   e t   a l .   m i x  

n a b i l o n e   w i t h   PVP  in   a  r a t i o   o f  1 : 2 - 2 0   in   a  s o l v e n t  

s u c h   as  e t h a n o l   and  t h e n   r e m o v e   t h e   s o l v e n t   b y  

e v a p o r a t i o n   in   v a c u o .   The  p r o d u c t   t h u s   o b t a i n e d   i s  

a  g l a s s y   s o l i d   w h i c h   m u s t   f i r s t   be  b r o k e n   up  a n d  

t h e n   r e d u c e d   to  a  f i n e   p o w d e r   in   o r d e r   to  d i s p e r s e  



i t   u n i f o r m l y   in  o t h e r   p h a r m a c e u t i c a l   e x c i p i e n t s   p r i o r   t o  

f i l l i n g   i n t o   t e l e s c o p i n g   g e l a t i n   c a p s u l e s .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   a  p r o c e s s  
f o r   p r e p a r i n g   a  g r a n u l a t i o n   f o r m u l a t i o n   f o r   n a b i l o n e   w h i c h  

a v o i d s   t h e   i n c o n v e n i e n c e   and  d i f f i c u l t i e s   of  t he   a f o r e s a i d  

T h a k k e r   e t   a l   s o l i d   d i s p e r s i o n .  

Thus   t he   i n v e n t i o n   c o m p r i s e s   a  p r o c e s s   f o r  

f o r m u l a t i n g   n a b i l o n e   f o r   o r a l   a d m i n i s t r a t i o n   to  m a m m a l s  

w h i c h   c o m p r i s e s   d i s s o l v i n g   n a b i l o n e   and  p o l y v i n y l p y r r o l i d o n e  

or  p o l y e t h y l e n e   g l y c o l   in  a n h y d r o u s   e t h a n o l   and  u s i n g   t h e  

t h u s - f o r m e d   v i s c o u s   s o l u t i o n   to  g r a n u l a t e   a  p h a r m a c e u t i c a l l y -  

a c c e p t a b l e   e t h a n o l - i n s o l u b l e   e x c i p i e n t   b y  t h o r o u g h l y   m i x i n g  

t h e   s o l u t i o n   w i t h   t h e   e x c i p i e n t ,   and  t h e n   d r y i n g   t h e  

t h u s - f o r m e d   g r a n u l a t i o n .  

The  g r a n u l a t i n g . s o l u t i o n   i s   u s e d   to  g r a n u l a t e  

p h a r m a c e u t i c a l   e x c i p i e n t s   and  c a r r i e r s   s u c h   as  s t a r c h ,  

l a c t o s e ,   c e l l u l o s e   and  t h e   l i k e .   A f t e r   d r y i n g   and  g r i n d i n g ,  

t h e   p o w d e r e d   g r a n u l a r   m a t e r i a l   i s   s u i t a b l e   f o r   b l e n d i n g  

w i t h   o t h e r   m a t e r i a l s   to  make  a  f o r m u l a t i o n   s u i t a b l e   f o r  

f i l l i n g   i n t o   t e l e s c o p i n g   g e l a t i n   c a p s u l e s   as  p r o v i d e d .  

In  o t h e r   w o r d s ,   t he   n a b i l o n e - P V P   d i s p e r s i o n   of  T h a k k e r   e t   a l .  

( l o c .   c i t . )   i s   f o r m e d   in  s i t u   as  a  g r a n u l a t i o n   f o r   e x c i p i e n t s  

w h i c h   a r e   i n s o l u b l e   in  e t h a n o l .   The  r a t i o   of  n a b i l o n e   t o  

PVP  is   p r e f e r a b l y   one  p a r t   of  n a b i l o n e   to   2  to  20  p a r t s   of  P V P .  

A  g r a n u l a t i o n   t h u s   p r e p a r e d   i s   shown  to  have   e x c e l l e n t  

s t a b i l i t y   as  r e g a r d s   n a b i l o n e ,   and  d i s s o l u t i o n   d a t a   h a s  

shown  t h a t   t h e   g r a n u l a t i o n   i s   e q u i v a l e n t   to  t h e   T h a k k e r   e t   a l .  

d i s p e r s i o n   p r e p a r e d   as  a  g l a s s   in  t he   r o t a r y   e v a p o r a t o r   a n d  

t h e n   p o w d e r e d .   E q u i v a l e n t   b i o a v a i l a b i l i t y   has   b e e n  

d e m o n s t r a t e d   in  dogs   f o r   t he   g r a n u l a t i o n   of  t h i s   i n v e n t i o n   a s  

c o m p a r e d   w i t h   t h e   T h a k k e r   e t   a l .   d i s p e r s i o n .  

O t h e r   n a b i l o n e   d i s p e r s i o n s   p r e p a r e d   by  T h a k k e r ,  

e t   a l . ,   i n c l u d i n g   one  in  p o l y e t h y l e n e   g l y c o l ,  



can  be  p r e p a r e d   s i m i l a r l y   in  s i t u   on  the   p a r t i c u l a r  

e x c i p i e n t   u s i n g   our   n o v e l   p r o c e s s   as  d e s c r i b e d   f o r   t h e  

n a b i l o n e - P V P   d i s p e r s i o n   a b o v e   and  p r e f e r a b l y   a t   a  r a t i o  

of  one  p a r t   of  n a b i l o n e   to  2  to  20  p a r t s   of  p o l y e t h y l e n e  

g l y c o l ,   s o l u t i o n   in  e t h a n o l   b e i n g   f o l l o w e d   by  g r a n u l a t i o n  

of  an  e t h a n o l - i n s o l u b l e   e x c i p i e n t .  

T h i s   i n v e n t i o n   is   f u r t h e r   i l l u s t r a t e d   by  t h e  

f o l l o w i n g   s p e c i f i c   e x a m p l e .  

E x a m p l e   1 

F i v e   g r a m s   of   n a b i l o n e   w e r e   d i s s o l v e d   i n  

125  ml .   of   a n h y d r o u s   e t h a n o l   .45  g.  of  p o l y v i n y l p y r -  

r o l i d o n e   (PVP)  w e r e   d i s s o l v e d   t h e r e i n .   The  r e s u l t i n g  

v i s c o u s   s o l u t i o n   was  a d d e d   t o   450  g.  of   s t a r c h   f l o w a b l e  

p o w d e r   i n   a  H o b a r t   m i x e r .   A  s m a l l   a m o u n t   of   a d d i t i o n a l  

a n h y d r o u s   e t h a n o l   was  u s e d   to   r i n s e   t h e   n a b i l o n e - P V P  

s o l u t i o n   i n t o   t h e   m i x e r .   A f t e r   t h o r o u g h   m i x i n g ,   t h e  

g r a n u l a t i o n   was  w e t   s c r e e n e d   t h r o u g h   a  no .   4  s c r e e n   ( a  

no .   6  s c r e e n   c an   a l s o   be  u s e d ) .   The  s c r e e n e d   g r a n u l a -  

t i o n   was  a i r   d r i e d   and   t h e n   g r o u n d   to   t h e   d e s i r e d   s i z e  

i n   a  b a l l   m i l l .  

A  n a b i l o n e - P V P - s t a r c h   g r a n u l a t i o n   so  p r e p a r e d  

can   be  f u r t h e r   b l e n d e d   w i t h   o t h e r   e x c i p i e n t s   to   g i v e   a  

f i n a l   m i x t u r e   h a v i n g   t h e   d e s i r e d   n a b i l o n e   c o n c e n t r a t i o n  

f o r   l o a d i n g   i n t o   e m p t y   t e l e s c o p i n g   g e l a t i n   c a p s u l e s .  

O t h e r   e t h a n o l   i n s o l u b l e   e x c i p i e n t s   s u c h   a s  

l a c t o s e ,   m a n n i t o l   and  d e x t r o s e   c an   be  u s e d   in  p l a c e  

of   f l o w a b l e   s t a r c h   in   p r e p a r i n g   t h e   a b o v e   g r a n u l a -  

t i o n .  



1.  A  p r o c e s s   w h i c h   f o r m u l a t e s   n a b i l o n e   f o r  

o r a l   a d m i n i s t r a t i o n   to   mammal s   w h i c h   c o m p r i s e s   d i s -  

s o l v i n g   n a b i l o n e   and   p o l y v i n y l p y r r o l i d o n e   or   p o l y e t h y l -  

e n e   g l y c o l   i n   a n h y d r o u s   e t h a n o l   and   u s i n g   t h e   t h u s - f o r m e d  

v i s c o u s   s o l u t i o n   t o   g r a n u l a t e   a  p h a r m a c e u t i c a l l y - a c c e p t a -  

b l e   e t h a n o l - i n s o l u b l e   e x c i p i e n t   by  t h o r o u g h l y   m i x i n g  

t h e   s o l u t i o n   w i t h   t h e   e x c i p i e n t ,   and   t h e n   d r y i n g   t h e  

t h u s - f o r m e d   g r a n u l a t i o n .  

2.  A  p r o c e s s   of   c l a i m   1  w h i c h   c o m p r i s e s   d i s -  

s o l v i n g   p o l y v i n y l p y r r o l i d o n e   and   n a b i l o n e   in   e t h a n o l   t o  

f o r m   t h e   g r a n u l a t i n g   s o l u t i o n .  

3.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   2  in  w h i c h   t h e   r a t i o  

of  n a b i l o n e   to  p o l y v i n y l p y r r o l i d o n e   is   one  p a r t   of  n a b i l o n e  

to  2  to  20  p a r t s   of  p o l y v i n y l p y r r o l i d o n e .  

4.  A  p r o c e s s   w h i c h   f o r m u l a t e s   n a b i l o n e  

s u b s t a n t i a l l y   as  h e r e i n   b e f o r e   d e s c r i b e d   w i t h   p a r t i c u l a r  
r e f e r e n c e   to  E x a m p l e   1 .  

5.  A  f o r m u l a t i o n   p r e p a r e d   by  a  p r o c e s s   a c c o r d i n g  
to  any  of  c l a i m s   1  to   4 .  

6.  A  f o r m u l a t i o n   a c c o r d i n g   to   c l a i m   5  f o r   use   a s  

a  p h a r m a c e u t i c a l .  
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